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ABSTRACT 

A medMxl and appanms for separaiii^g paniculate material. THe method includes the 
steps of deUvering a substentiaUy constant supply of feed «, a fust aerator, aerating 
the substantially constant supply of feed in the fi«t aerator, introduci^ the 
substantiafly constant siqrply of abated feed to a flotation vessel below a froth/liquid 
interface within the v««el. so that floatable particulate material entrained by air 
bubbles from the first aerator can float upwardly to the froth/Uquid inierfecc. Air is 
introduced into the Uquid phase in the flotation vessel via a second aerator located 
below the level at which tfie aerated feed is introduced into the flotation vessel, so that 
floatable particulate material not entrained by au: bubbles from the first aerator, may 
be entrained by air bubbles from the second aerator, as the air bubbles from the 
second aerator rise upwardly through the liquid phase to the froth/liquid inttrfece. 
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FTFTD OF THK ntfVFismoia 

This invention relates to a method of separating particulate material and 
to a flotatiott plant 

DESCRIPTION OF rvfp. Pl^TpR AKT 

Particles can be separated by way of colunm flotation or pneumatic 
flotation. Colunm flotation may involve the tntroductioa of a slurry 
towards the top of a column and the introduction of air bubbles towards 
the bottom of the column. At least some of the hydrophobic ore 
particles in die slurry become attached to the rising air bubbles and form 
a froth towards the top of the column. The froth is drawn off the 
column and the hydrophobic particles can be recovered from the froth. 
Pneumatic flotation on the other hand may involve the mixing of air and 
slurry in an aerator before the slurry is introdiiced into a separating 
vessel. Once in the separating vessel, the air bubbles together with the 
entrained hydrophobic slurry particles are also separated in the form of 
a froth from the rest of the slurry. 

The capacity of column flotation is limited by the carrying capacity of the 
bubbles pasdng through the column, and by the fact that the total 
flowrate of bubbles that can be passed through tiie column is liioited. 
Poor mixing characteristics of the slurry phase also result in the bubbles 
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bypassing floatable particles* This leads to a loss in recovery. The 
capacity of pneumatic ftotation is also limited because the gas to slurry 
ratio cannot exceed a certain value, and because of the short residence 
time of floatable particles in the aerator. Particles that detach from the 
5 bubbles due to turbulence in the pulp phase or due to bubble coalescence 

in the froth phase, are generally given little chance to make contact with 
bubbles again> and $o are lost to the tailings streanu 

A further problem associated with prior art flotation vessels lies in the 
10 erratic nature of the feed supply to the vessels* An erratic feed supply 

causes imstable 0|>eration. This in turn results in a flotation vessel which 
performs poorly. By keeping the solids and volumetric fiow-rates to the 
flotation vessel constant, flotation performance can be enhanced. 

15 In the past the problem of erratic feed supply to a flotation vessel was 

overcome by the use of large buffer feed tanks, or by the controlled 
addition of water to the feed supply* Disadvantages of the large buffer 
feed tanks include the large space requirement and their relatively high 
cost. A disadvantage of the controlled addition of water to the feed 

20 supply^ is that this results in dilution of the feed and consequent 

fluctuation in the flow rate of feed solids. 
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QBIECT OF THE IKVENTtONT 

It is accordingly an object of this invention to provide a method of 
sqjarating particulate matcriaJ, and a flotation plant, which will at least 
reduce the disadvantages associated with the prior art. 

5 

SUMMARY OF THE INVENTf OM 

According to the invention a method of separating particulate material 
includes the steps of: 

delivery a substantially constant supply of feed to a first aerator; 

10 aerating the substantially constant supply of feed in the first aeraton 

introducing the substantially constant supply of aerated feed to a 
flotation vessel below a froth/liquid interface within the vessel, so 
that floatable paniculate zoaterial entrained by air bubbles from the 
first aerator can float upwardly to the froth/liquid interface; and 

IS introducing air into dxe liquid phase in the flotation vessel via a 

second aerator located below the Icvd at which the aerated feed is 
introduced into the flotation vessel, so that floatable particubte 
material not entrained by air bubbles from the first aerator, may be 
entrained by air bubbles from the second aerator, a$ the air bubbles 
20 from the second aerator rise upwardly throu^ the liquid phase to 

the froth/liquid interface. 
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The delivety of the substantially constant suppfy of fc5cd to the first 
aentor may include the prior steps of: 

introducing a supply fcsh feed into a feed sump; 
discharing tailings from the flotation vessel into the feed sump; and 
5 removing a substantially constant volume of feed from the feed 

sump to supply the substantially constant volume of feed to the first 
aerator. 

The supply of fresh feed nuy be introduced into a fresh feed zone of the 
1 0 feed sump^ and the tailings may be discharged into a tailings zone of the 

feed jump, with part of the t-aiTing* discharged into the t^aiKpgy zone 
entering the fresh feed zone» so that the substantially constant voliune of 
feed removed from the feed sump comprises a nuxture of fresh feed and 
tailings, whilst the remainder of the tailings is discharged from the 
15 tailings zone. 

The method may include the step of monitonng the level of the 
froth/liquid interface to control the rate at which tailings are discharged 
from the flotation vcsseL 



20 



The substantially constant volume of feed from the feed sump may be 
removed via a pump operating at a fixed ^peed. 
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The level of the surface of the fresh feed zone may be maintained below 
the level of the surface of the tailings zone in the feed sump* 

According to a further aspect of the invention a floudon plant includes: 
5 means for delivering a substantially constant supply of feed; 

a first aerator for aerating the substantially constant supply of feed; 
a flotation vessel into which the substantially constant supply of 
aerated feed is introduced; and 

a second aerator located within the flotation vessel^ and located 
1 0 below the level at which the substantiafiy constant supply of aerated 

feed is introduced uito the flotation vessel 



The means for delivering a substantially constant supply of feed may 
include: 
15 a feed sump: 

a fresh feed conduit for discharging fresh feed into the feed sump; 
a tailings conduit for discharging tailings from the flotation column 
into the feed sump; and 

a pump for delivering a substantiaily constant volume of feed to the 
20 first aerator. 
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The feed suxiip may ittdude: 

a fredi feed xoac and a tailings zone in commumcadon with one 
another via a restricted opening, so that the fresh feed can be 
discharged from the fresh feed conduit mto the fresh feed zone, and 
5 tailings can be discharged from the tailings conduit into the tailings 

zont; and 

a tailings discharge zone from which excess tailings can be 
discharged from the tailings zone. 

10 Level control means for controlling the level of an interface between 

froth and liquid phases within the flotation vessel may be provided. 

The fresh feed zoxte and the tailings zone within the feed sump may be 
separated from one another by a partition, with the restricted opening 
1 5 bdng located below the partition. 

DBTAnFr) npsTMnnoKOF the inventiom 

The invention will now be described by way of a non-Unnuting example^ 
with reference to the accompanying drawing which is a diagranmiatic 
20 layout of a flotadon plant according to the invention. 
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Referring to the drawings, a flotation plant 10 indudes a feed sump 14 
and a flotation cohuzin 12. 

The feed sump 14 has a fresh feed zone 16 and a tailings zone !», 
5 s^aiated from one another by a partition 20. The partition 20 

terminates short of a sloping bottom 22 of the feed sump 14, thereby 
crcatiag a restricted opening 24, between the fresh feed zone 16 and the 
tailings zone 18. A tailmgs overflow zone 26 is located adjacent the 
tailings ionc IS. A tailings sump 28 is provided for tailings whidi 
10 overflow from the tailings overflow zone 26. Fresh feed is fed into th« 

£rc$h feed zone 16 via a fresh feed conduit 30. 



A flxed speed pump 32» feeds a substantially constant volume of a 
mixture of fresh feed and uilings to an external aerator 34, which has an 
air supply conduit 37. The aerator 34 aerates the feed which is then fed 
into the flotation column 12. An internal aerator 36, known as an air 
^nrger, is located within the floution apparatus 12. 

The flotation apparatus 12 has a liquid phase 38, and a froth phase 40 
separated from one another by an interface 42. Froth is discharged from 
the flotation column 12 into a launder 44. Tailuigs are discharged from 
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the flotadon column via a tailio^s conduit 46 into the tailings zone 18 of 
the feed sump 14. 

A level senior 48 is used to sense the level of the interface 42. The level 
B sensor 48 provides a signal to a level controller 50 which has a set point 

input 52. The level controller controls the rate of discharge of tailings 
through the tailings conduit 46 via a valve 54. 

The capacity of the pump 32 is spedfiedat a value which ensures that the 
10 flowrate of the feed to the flotation column 12^ is larger than the 

maximum flowrate of fresh feed via the fresh feed conduit 30 fed to the 
feed sump 14* This ensures that the level of the surface 56 of the fresh 
feed within the fresh feed zone 16, is always below the level of the surface 
58 of the tailings within the t^iVf^^< zone 18. This results in a net 
1 5 flowrate of tailings throu^ the restricted opening 24 into the fresh feed 

zone 16, 

The size and shape of the tailings zone 18 may be seieaed to ensure that 
large particles can settle preferentially to the bottom of the tailings zone 
20 18, and enter the fresh feed zone 16 through the restricted opening 24« 

These large particles (which settle rapidly through the liquid phase 38 in 
the flotation column 12) are thus given a second chance to be collected 
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by air bubbles within tbe flotation column 12. AJtcmativdy, the size 
and shape of the fcdJing zone 18 may be selected to ensure turbulent 
condition, within the tailing, rone 18, to prevent settlement of lai^e 
partides so that a general cros^-section of particle, is recycled to the 
flotation colunm 12. 
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It wm be appreciated that many modifications or variations of the 
invention are possible without departing from the spirit or scope of the 
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CLAIMS: 

1» A method of separating particulate material includiag the steps ofz 
delivery a substantially constant supply of feed to a first aerator; 
aarating the substantially constant supply of feed in the first 
aerator; 

introducing the substantially constant supply of aerated feed to 
a flotation vessel bdo w a froth/liquid Interface within the ve$seU 
so that floatable particulate material entramed by air bubbles 
from the first aerator can iloat upwardly to the froth/liquid 
interface; and 

introducing air into the liquid phase in the flotation vessel via 
a second aerator located below the level at which the aerated 
feed is introduced into tbe flotation vessel, so that floatable 
particulate material not entrained by air bubbles from the first 
aerator, may be entrained by air bubbles from the second 
aerator, as the air bubbles from the second aerator rise upwardly 
through the liquid phase to the froth/liquid interface, 

2. The method of claim 1 wherein the delivery of the substantially 
constant supply of feed to the first aerator includes the prior steps 
of: 

introducing a supply of fresh feed into a feed sump; 
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dischargiztg tailings from the floutioa vessel iato the feed sump; 
and 

removing a substantially constant volume of feed from the feed 
sump to supply the substantially constant volume of feed to the 
5 first aerator. 

3. The method of claim 2 wherein the supply of fresh feed is 
introduced into a fresh feed zone of the feed sunq>, and the tailings 
are discharged into a tailings zone of the feed sump> with part of the 

10 tailings discharged into the tailings zone entering the fresh feed 

zone^ so that the substantially constant volume of feed removed 
from the feed sump comprises a mixture of fresh feed and tailings* 
whilst the remainder of the tailings is dischai^cd from the tailings 
zone* 

IS 

4. The method of daitn 1 including the step of monitoring the level of 
the froth/liquid interface to control the rate at which tailings are 
dischaiged from the flotation vcssd. 

20 5« The method of claim 2 including the step of removing the 

substantially constant volume of feed from the feed sump via a 
pump operating at a fixed spccd- 
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6* The method of claim i including the step of maiatalning the level 
of the surface of the fresh feed zone below the level of the surface 
of the tallmgs zone in the feed sump. 



5 7, A flotation plant including: 

means for delivering a iufastanttally comtant supply of feed; 
a first aerator for aerating the substantially constant supply of 
feed; 

a flotation vessel into which the substantially constant supply of 
10 aerated feed is introduced; and 

a second aerator located within the flotation vessel, and located 
below the level at which the substantially constant supply of 
aerated feed is introduced into the flotation vcsseL 



15 8* The flotation plant of clahn 7 wherein the means for delivexing a 

substantially constant supply of feed includes: 
a feed sumj^ 

a fresh feed conduit for discharging fresh feed into the feed 
sump; 

20 9 tailings conduit for discharging tailings from the flotation 

column into the feed sump; and 
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a pump for delivering a subrtaatiaUy constant volume of feed to 
the first aerator. 

9. The floution plant of claim 8 wherein the feed sump iacludes; 

a fresh feed zone and a tailings a«>ne in communication with one 
another via a restriacd opcaing. so that the fresh feed can be 
discharged from the fresh feed conduit into the fresh feed zone 
and tailings can be discharged from the tailings conduit into the 
tailings zone; and 

a tailings discharge zone from which excess tailings can be 
discharged from the the tailings zone. 

10. The flotation plant of clafan 7 including level control means for 
controlling the level of an interface between froth and Hquid phases 
within the flotation vesseL 

11. The flotation plant of claim 9 wherein the fresh feed zone and the 
tailings zone within the feed sump are separated from one another 
by a partition* with the restricted opening being located below the 
partition. 
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12. A method of separating particulate material subsundaUy as hff 
described and iUustrated with reference to the accompanying 
drawings. 



5 13. A floutioa plant substantially a$ herein described and illustrated 

with reference to the accompanying drawings. 



- 14 - 



